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[57] Abstract: 

PROBLEM TO BE SOLVED: To inexpensively obtain t-tryptophan in a high efficiency. 
SOLUTION: The objective L-tryptophan is successively generated in a reacting 
solution withJceeping^pH^ofJhe-reacting^soJution at_9J0_andxontrolling a 
concentration of generated L- serine in the reacting solution to <50mM in 
generating L-tryptophan from glycine, formaldehyde and indole in the co- presence 
of a microorganism fungus containing serine hydroxymethyl transferase or its 
treated substance and a microorganism fungus containing tryptophan synthase or 
tryptophanase or its treated substance. 
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7 b y ^ b 1 7i— 

f5«*CD±l8L — fe y 5 0 mM«TKfM# Lfc 

«> 6 r * t -r znxm i fctd*w>#tfc. 

l»W©i«iHfcfftHl 
[OOOl] 

^y Zf>&£V*A'&TA* ! t K£/8V\ YVzflyr 
ls*/>—\£ht y Kn *i/*?vwb 7^7x 7— 
<&*#T»*Efcfc*Tt * L - b y ^ h 7 7 ^«r*«* 
8KtLtf>*, L- Fy7 p h77>0«5fi*ftJcBBi-So 
10 0 0 2] 

tah/CV*6 (#^¥5-7 9 3 1 1, 4#$¥l - 5 10 
ZZtfrb, L— try v«^<D]R»«r*5**^l*WS 
K*»6©L- by ^h7 7V»jg&tcB8LT, S*&££ 

^^lSF^-C^y >t Kn^^f/^7^717- 

L«Bfir*#**H^*ftr^s (»hbb6 2-5 0 2 
934) 0 

[00 0 3] L3^Ltt*S&±ia0#£Ttt. £££2© 
[0004] 

b y ^ h77 >«3tffi^»x*Wfc**j<c*«fett»sB$ 

t»$tt^oSift L - b y 7 b 7 7 ^©»5S*«fe«r« 
#1-^<fc£ftfcfeO-e*>*. 
[0 0 0 5] 

^f/^7^^7 x 7-i?*s*i-*»±&*#3m* 



- hy^h77>«ra«^»ipa< L-by^b?7 

g03£3^1-Slc£<>fc. 

[0 0 0 6] 1-fr;b^ *»Wf±-t y Kn^>^f 

m%>t hyy h7 7 ^>^-«iihy7'h77t- 

^y ^;l,A7/W7t K&tM ^ K— ^*»bL- h 

[0007] Sfefc, **W«r»*Hc»W-r5. #3BW 
Ic/B^bix* b y y h77>"»'^~^^tt5»4 

Lxr±-f ^k-/^l- fey ^»e>L- by >^h7 

1 2 (AT C C 2 7 3 2 5) . V - =* V K 
-12 YK2 0 0 4 (FERMBP-1 7 3 2) , x 
iX^ytT'^y K-12 YK2 009 (FERM 
B P - 3 2 4 4 ) , /<^/U^ - XT'f y J* (Henner, D. 
J. etal. (1984) Gene, vol. 34, 169-177) -?UXfs< 

- 7? yyy— & (Matsui etal. (198 
6) Agric. Biol. Chem.,Vol. 51, 823-828) . -yvV^E- 
^7«f7^APA (Kawasaki, H. st al. (1987) J. B 
iol. Chem. , Vol. 267, 10678—10683) , '^?\>y • y 
77of^7>{7^ 1 FOl 3 7 3 7, :/Ulf/<* 
7!l!)A-77^AMJ-2 3 3 (FERM. BP-1 

-4-9-7) — mmtf'bi%W'&*. t< it, x^* y t r 

•=ty K-12 YK2 00 9 (FERM BP-3 

2 4 4) *S#tf e?ix6 0 

I0 008]*fc, hy7 s h77t-mtt5^ 

*i Ltii, -<^K-/vfcL— tryva^L-by^b 

-12 (ATCC27325) , ^v^o: y t7 ■ 3 y 
ATCC25019, ^^>^y t7»3i) IF033 
OK x^3ii)t7*3!J K-12 YK30 0 2 

(FERM BP-1 7 3 3) % iVi!lt7' a!) 
K-12 YK3003 (FERM BP-173 
4) , xi/ x i)t7^y K-12 YK3 0 0 5 

(FERM BP-1 7 3 6) v ^ft/^rU^ 
•t»^7^7A (Suzuki, S. etal. (1988) J. Gen. 

Microbial. 134, 2353)^fl*3!tf <bft£„ ^*t<li, 
xv/xyt7-3!l K-12 YK300 5 (FER 
M BP-1 7 3 6) tfmfbtlZo 

[0 00 9] ZblZ, KD^r^f;Ph7^ 

AT/^fc K3ft»€>L— try vSr^rtL 5 5****1-4 
xv'ilitroy K-12 (ATCC2 7 3 2 
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5) , xi/xUt7-3!J MT-1 0 3 5 0 (FE 
RM P-7 4 3 7, FERM BP-79 3) , ^> 
x!lt7'3!J MT- 1 0 3 5 1 (FERM P-7 

4 3 8, FERM BP-7 9 4) , ^*;^n^ 
A • ^ ^-n jtfy A(Hyphomicrobium methyl oborum) GM 

2 (#Gfl¥6-l 8 1 7 7 6) , /^ft*?u\*V& . 

5 P (Hyphomicrobiuro SP) (FERM-P 2 2 3 6) % 

3 U^/^tU £A • isjy << 7 MCorynebacteri 
urn glycinophilum) ATCC21341, zi 

7 V $ J* • ? 0 / 7 4 7 A(Corynebacteriuro glycino 
philum) AJ3414 (FERM P- 1 6 8 7) , 
3!i^/^r!) • ^y W 7>f yA(Corynebacteri 
urn glycinophilum) A J 1 2 4 0 1 (FERM P — 

1 1 6 0 6) , ^Ixtf/^^y £A • 77^i*(Breviba 
cterium flavum) MJ-2 3 3 (FERM BP-1 

497) qwwtfbft*. #£t<i*, ^ixtr/^xy 

#A • :7 7 A (Brevi bacterium flavum) MJ - 2 3 
3 (FERM BP-1 4 9 7) tfmf bfrZo ttz. 

— tffcs-Krsftfc^-Sr^v'^y tr • =>y k- i 

2 (ATCC2 7 32 5) ^UWfD^A- 77 
/UMJ-2 3 3 (FERM BP- 1 4 9 7) 

!V7. • iffv^;* (Chang, S. and Cohen, S. N. Molec. 
Gen. Genet., 168, 111 (1979))^ffi«ctC||a*^fc»^ 
#a^«^"C#6 (^W2-4 2 9 9 4, ft 
|5B¥6 - 1 8 1 7 7 6^) 0 

[0010] t'J^t Ko^^f/Vh7^7x7- 

T7—v*it#+ z>WL*kto<n%m\*s ztiSK&ttoom 

3 KIWHTIl, flfctf^a- 

X, ^y-feD^/K ^y^h-*, ££ 

* urging L-ai, «^tfr^*=r, « 

g?7>^~?A, MLftT^sjrA, 53SftT>*^^A 

[ooii] mtam. m&$<D&tm 

*#tk, #«ta*tt-»ic2ot;-5o , c©«a«-cfi i 

W:7-8«jficti-6rfc^-C*, pHSJf»*8ft 
-10% (w/v) , MJ£*r£L< 1*2-5% (w/ 
[0 0 12] JttnoAttf*, ±IB(D$a<^ilLT / #^ 



[0 0 13] riK LT» iry Yxx**s* + 
$L<te0. 5-2mMT**?6o 

[0 0 14] ^y^yosjsSjR«foil«i*, MOMRRri 

#V^S, #£L<ttU lmmol-10raol"CR 

^ #£L<tt, lmmo l-10mo 1 -C&£ 0 L- 
•ty >-ttS^^<Di/y i/^i^/u^T-y^t yfr 

l — ty *«<^^y^ 

fe^V^/^yUAT^t Ktf>»& 5 V Mi-fey Kn 
* W ^h7^7x7 ~tf<DIM**<DHttfc: J: 9 ftj 

»»r*-e*>5. t>*< LTftfisnftL'— fey ^<osjs« 

^^>*aii, 2 0mM-5 0mM, »IL<tt30mM 
-5 0mM N Tfc6o Rrt?«JCtt, SSTCfca-OK- 

y>- (PLP) , Th7tKn£& (THF) , *5j: 

a Wcr v y ^Afc^i^ttjKft* y 7J»zmQiti,i?> 

[0015] ^ai: trtt, -mat. *jWfl^e>ii, 
MWi:rh!J h^x-ioo (jKy**i/ai^u^ 

7/^^7 ^ / ^ 

AD , ^-V2 0 (^yt^i/xfi/yy/nr^^ 

^^•T^^i: tT^^o ra^pHIt 9-10 

I0 0 16]^ilttl0-5 5t:, ^tL<|j:, 1 
U- hy rh7rv«r, *»flE-e^»8t*-fr5^t 

«rWJBLT*rtK:#i:aft. se^mic^A*^^- 
y ^ h 7 r cfc < mmim-tz ^thv 

[0 0 17] #bixfcL- h»7Y77><D&m-toM 
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ho 

[0 0 18] 

[0019] %mmi tyyt KD^f/uh7> 

(1) ^Utf^^r y *A • 77^AM J -2 3 3 fc* 

(A) ^U^<^r!J • 77^MJ-2 3 3<D 

:7V£V<?x y • 7 7/UMJ - 2 3 3 (FERM BP-1 
497) Sr. ¥*JftftirC*>*AJgJk [»/* :«*2g, 

(NH 4 ) 2 S0 4 7 g, K 2 HP0 4 0. 5 g, K 
H 2 P0 4 0. 5g. MgS0 4 0. 5g, FeSO 
4 • 7H 2 O 6mg, Mn S0 4 • 4--6H 2 O 6 
m g , ^Sx^2. 5g, #if^/$5g, tr^v 
2 00m g, »7^2 0 0n g, ^3-^2 0 

[0 0 2 0] f^fclMy/f-^Srl Omg/ml CO 
»flE-C*#-r**« DKfft : 1 OmM NaCl, 2 0 
_mM__h.y^|S^_(-p.H.8 OJ LmM_EDXA 

• 2Na] 1 5m lKSSffiLfc &.mm&\ZZfa?-)— 

-C 1 B*Rg-f y^r^^- h L,tt 0 fc\C y Kt^HKEHH" h 
V 0. 5%\Ct£Z>£?immi^ 5 0 

12t-C2 0#M, 5, 0 0 0Xg^»iC«U 

Ate, *« [Bib: lOmM h 'J (pH7. 
5) , lmM E DT A • 2 N a ] 5ml$r3t)PtT4t 

[0 0 2 1] (B) iry^fc Ko^^f/^7^7 
x9—tf«e^«:*trDNA»f^oaiJl 

_hta (a) mvmmLtty^tr^?^}) *a - 

OMI^DNA2 5Mg^ f&JPlg&E c o R I 5 0 
unitt37tt?l l»WRlSS*T«Wf U ftftttD 
NACOE c o R I dWfeWBLfc. 



r7^U'pUCl]8 (SiiSS) lpgm 
B^Ec oR I t 3 7t:-emiB»6**"C»fc5W!Hfc 
u r tuc 5 o mM h y 

**g## (pH7. 6), lOmM^t^Wl^- 
/K lmM ATP. lOmM MgCl 2 % 
T4DNA3#~t?l unit £ 46 «fc 5 

aiu i enc-ei 5«fWs**-frt, dna»»*4:3B 

[0 0 2 2] »e>ttfc»««rffl^T#tt [M. Mandel, 
A. Higa ; J. Mol. Biol., 53, 159(1970)^] left 

AT 2 4 5 7 (g 1 y A) [#WI* = aitf«B 1-11 
1 Hic3te*«F5E0r3te*«^«««WF5C-fe >*~lc 
^ffi#^:ME5 3 6 2£LTGM££;hT:fc»), f^irv 

HP0 4 7 g> KH 2 P0 4 2g, (NH 4 ) 2 S 
0 4 1 g, Mg S0 4 • 7H 2 O 0. 1 g, 

-^2 g , &£tm?i 1 6 g zmMmm u-c 1 y ? 

4t-C10^8,000x g G&tolMK-WXWtt 
SrlsHRLfc. gURUfcMW^br/u^y-SDSfe [T. 
Man i at is, E. F. Fritsch, J. Sambrook, Molecular 
cloning, p. 90-91(1 982) {Cj;^^^? K£r*fc 
WLfco ^^7^^ K€:IW»»*EcoRI-e««»fU 

5, /7^^ KpUCl 1 8C9EcoR I 
#J3. 8kbODNA^OfAWP,ntc 
[0 0 2 3] ±!Etf>;*:#£tt3. 8 k b (DfliADN Afcr 
tf*r7#n-*y/P*J:9 0i&U $ e>^«lllll»B a 
mH I £$J|$lMfSma I ttMtfc, rcD###tfg 

mt. -?y*% Kpuci i 9 (£fi»») *mmm 

BamHI fcMIRWXSma I t-CW!3aUr»fc»«Hft 
MK*8te»U pH7. 6-C lOmMm^^F 
— /U, lmM ATP, lOmM MgCl 2 co£qfe 
T, T 4 D NA y ^-f I: J: 0 DN A^fe^^t 

[0 0 2 4] fte>ftfctt^DNA^fr#l*T«|fcfca 

or, Afri^y '»i?^Jlf$lftx'>x y t r • 

nl)AT2 4 5 7^Ste»U »&Jl^«f[«ft««r 

r ^ y v& 5 o * g/mi^tt Mes^tticstt u 

fee S^tt±fc£#Lfc«**, r 

«*-C.5 0Mg/ml£*1-3L** [hy^h^l 0g, 

^o:^^ 5 g, mti-h y ->A5 g*5iT/^l 6 g 

3 7tT7^W«tfc, ^H^S:4t:-Ci o#ft, 
8,000 x g <058^»»C"CM**rEHRUfc. 
[0025] 0j|x i,itmm*t>tiiitt<DT tv% y — S D S 
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mctvyyx* k*«muu y-bmrnm 

BamHI tSma I t^WWU 7 # 

KpUC 

1190BamHI-Sma iSfii:*ti#!l2. Ik 
b«)DNA!tf>T-©#Aa«fcbixfc. *r-e, *^7^ 
SK«rpUC119-MJglyAtft*Lfc. 
[0 0 2 6] (c) ^yV^*MS*»MJU*^*>* 

±ia (b) ^wstfcT^** K^o^rmie*' 
y i/x**tt*»*aE»*3iV3iy t r • 3 8 at 2 4 

5 7$rfS^lfci:r^ ftl 0 5 Ufa/u gDNA 

9, ±ie (b) mrmmLfiiyy** Kpuc 1 1 9- 

MJglyA^^^2. 1 kbOBamHI-Sm 

y » 7 -if nart ^mr $ ftfco 

[0027] (D) t!)Vt Ko^W^h7^7 

±§BH1&0U£> (C) Jg-C-tryvt: Ko^i^fvu h7 

2. 1 k b^DNAWr>t«)tt«E^IS:TSEO»^J:») 
*£U ^<DDNAW^±«C#«Ei-6-feiJ Vb Kn*V 

[0 0 2 8] ^^2. 1 k bODNAKffrlWl 4 
/i 1 £ftJH#i&S a u 3 A I &fflV>T3 7t:Tl~5# 
TOILTDNA^^MgLfc, *o-= 

y^^--p-UC 1_1 8-.(£te&m-£*JI8»3SfBa 

mH I VtyWiLtc 'fthtllt^Pfi-DNAWrfttUft 

I^SOmMhP^S^ (pH7. 6), lOmM 
*Jtt*\*4Y—*>* ImM ATP, lOmM Mg 
C! 2 , i3j:OT41)NAy^-feflun i ti:/jl5 

[00 2 9] ±Etm*JC*#*3Kl2. 1 k b (DDNA 
WffrSK 14/il trMUISRT a q I 50unitt 
5-8 »«S*$*T«»»»D N AifrlrWtLfc, 
^ D ^-y^^pUCl 1 8*fMRIHffAc c I 
TSJ8rLfc&, m«r±fEtP)t3lt-LT»^*DNA 

[0 0 3 0] »Mifc:/?;*S K»«*rffli\ #«fe [J. 

Mol. Biol., 53, 159(1970)#J8] IC^O^^Ut 
T • ^ y J M 1 0 9# (£«*H). £^«te*L, 7 V 
^S/y>*5 0Mg*tf«IB<OL»JftlcJ6*Lfc. ±1B 

:/7*S KDNASrSWU, tefcbLfcT'y 
KDNA^V^T, ^^pUCll 8^A$ 
Hfc^^DNAW^^SiB^J^^^^^^ u 
K!&^£fc [dideoxy chain termination method, S 



anger, F. et al. , Proc. Natl. Acad. Sci. USA, 7 
4, 5463(1977) fcJiOftfcLfc. 
[00 3 1 ] *#ft|CW: % ±E&*4&ct9*&fciiL*:7'7 
X ^ KDNA^-^rV • *±K#* y X h 8 0 

• ^^^o i/— • 7^f-V3 y (CAT 
ALYST 800 Moleculer Biology Labostation ; Prkin-El 
mer)£JE^T7 p n h =>— /HCffiV^SlS**fc»» * 
y . x/l/^— tfcg|3 7 3 A D N A $ ^ \C X 
V&ttDy 9 ?** K<M»ADNAKtf<o#SR^j«rftS 

- ^/v^-&M<Di/-?=L>xl%yfyy h << y^v y 

h (INHERIT) feJHV*TfirV\ X#£ifo2. lkb^DN 

AKtt©£ttxeai*ft3eLfc. *<oEW«raEEM* 

[0 0 3 2] ftSUfcttSe^J*icrt*-^>y— r-f 
py<^g l yAitfe^irOtt^oittt^J:^, 

TVbV^^y £A • 77^AMJ- 2 3 30g 1 y A 
fcfc^ 1 (££*•)§- 5 5 6-1 8 5 7) VkZZktWm 

[0033] (E)iry>t Kn^f/Uh7^7 

±12 (B) ^-Cga^t^^7X ^ KpUC 1 19-MJ 
g 1 yA£, MISItiKBamHI £Sma ItfliU 
^^^f^^T^P-^m^iblC^t^, fa 2. 
1 k btf)DNABr#£Gene Clean II (7"*-3i/ 
m ^fe*x*:DNA»rtt&, DNA 
B~l-u-n t in g - - K i t • (£«3t»)-*-fflVvC¥» 

^^-pKK2 2 3-3 tT4 DN 

Ay^—tficiiiij^^-frfc, »e*i*:is*DNA*« 
«rfflv^r««fetc«oT3i^y tr • = y jmi 09^ 

[0 0 3 4] ±IB*«JlCfeWLfc||*«:«jfe«ca^««: 
#*U »fe*Lfc«F*»J:9^5^5 KDNAfctttt 
U 8/7^^ KfrMRHMfBamH I fcJitfP s t I 

tttybtC^, 7y*% KpKK2 2 3-3^4. 6 
k b£>^*-*IC, #J2. I b p^tfJlciDNABrJi- 
riS, -try^b Ko^^f^h7^7i7-tf^ 
/y^7>f>'/7l/-^pKK2 23-3<Dtac 
7 p p^- < b^i:^ffi]i:/ < c5«):5l:»A$titv^$: 
^^•BSixfc, ^7*7^ ^ KSrp KK 2 2 3 

-3-MJgl yAi#* Lfco #6tlt7'7^^ Kp 
KK2 2 3-3-MJ g 1 y A*«€r, tli^otx 
i/xi/tr-a!! K - 1 24* (ATCC 2 7 3 2 5) 

«t^«e*u ryev!) >-£5 0/x g^tf^fiiaoL^ 
#W*U »bixfc*«*J:0^^§.KDNA«r*liW 
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U &yyxti K«T«K»*BamH I*5<fctfP s t I 
tTMSOSfUfc. *«>*S*. *«IW51MIWt, pKK22 
3-3-MJ g 1 yA^tn:i:«^t * 

:-e, *i*tx^yt7*3'j K-12 shi 

[0035] (2)^y>-t Yv*i/H-;\syyyxy 

MTP»* [*&J& ; K 2 HP0 4 7 g, KH 2 P0 4 
2g, (NH 4 ) 2 S0 4 lg,MgS0 4 -7H 

2 o o. i g, Ty'-ymmm. somg, mm** 

x lg, hU^hy lg, ^3-7 i, og, 

^H^C 1 L , pH7. 2] 50ml^500ml £H 

U^Ci^xUkr^ij K-12 SHI 00 

•CPKUfcMTPftttll. 0 L*r#&Lfc5 L® = %7 
y^^ I 5 3^ 1 Oml<Dtg|6#£&;fIU 3 7*31:1 

#ift^tc-f yK^7^ y/w&l 0 Omg&SsJJDLfco 
a^»m«rfflV^r«#«r®iRt % -2 0t^2 BfBJ&fc 

[00 3 6] (3) hy^F77^>^-tfmt 

MTP^i ; K 2 HP0 4 7 g, KH 2 P 0 4 

2g, <NH 4 ) 2 S0 4 lg,MgS0 4 -7H 

2 o o. lg, r-r-y&aa somg, 

* ig, hy^bv ig, ;//u=»-* i. o g , 

^@tK— l-I_-p-H_7-._2-] 5-0-m-l-&-5-0-0-m-l-£^ 

ft77^=4*i^au i 20W1 sftmmwtm 

Ltzh<DlZ*.i'~ V MT • ^ V K-12 YK200 
9 (FERM BP-3 24 4) ^^it, 3 7tlC 
tlBii^M, ^LT8a«LfcMTP«Jft 
1. 0L^U5LfH^77^3l5*l;, 10 
ml^li^lU 3 7t3f::Tl 2B#ffilg,h?Jg* 

Ej&m*<DL—*y x«s l- 

(mM) 

1 0 

2 0 

3 0 
5 0 
7 0 

10 0 

[0 0 3 9J L-tyy|l3 0mM^U: 

0 0ml |:NaOH*Si^MtpHl 

6 . 5 g 



? y /W» 1 0 0 m g *mm Lit* a^»««rfflV^r»(* 
fcBCU -2 0t:T2BniH«St»#ft, UT<r>mm 

[0 0 3 7] (4) L-hy^h^r^fiSSJC 

mmmi<o (n *3«ttf (2) -ewKL^v^y tr 

•31) K-12 SHI 0 0 lCOflCfcBSftl 0 0 g*5 
it/X'>xyt7'3!i K-12 YK2009 (F 
ERM BP-324 4) #<Om&m#<D 1 0 0g£, 

^yK-/^ o. ig, ^y*>;/ 7. 5g, */u-^y 

> (*^A7/^ft KM 37%) 1. 6g, PLP 
lOOmg, THF 1. Og, NaCI 2. 3g 
&$%~tZ>Rfcfo5 0 Om 1 (pH9. 5{£2 5%T> 

^-7-e» ±fro»a«r*-ci 0 0 

OmlldflKLfc. ffl^H^H3L^t-7r 

y*- (aof^yuttK) fctti&*. 3 0t3-ej£#L 
fctf&Kfc&fTofc. S*«t>* £/£«C0pH£2 5%T 

£^T*r-*-L##£>-r^ K-/KD»£#2ra 

Wnvh^77^ (A»fif^9rS!) £/8^T^~ 
Lfc# b& l *i::a**-#S»E<0»«L -ir y >m 

m&m*-z z.t*<L—tv >m&z&x a <t ? y 

-£-£^<7>L ~-h-y~^ h 

try?*- (mmm^mn) zm^x*~*-^tz 0 * 

iC^ODLfc^y ^>fc*H-fitt* (mol%) 

[0 03 8] 
1^1] 

(%) 

9 5 
9 6 
9 5 
9 5 
8 5 
8 0 

[oo4oi nmm* tyytKo^f/^7^ 

/h7r^iM^ 

(i) hy7 p h77t-mME 
&mm\<o (3) twiatxv/xyt7 ■ => y k 

-12 YK3 005 (FERM BP-1 7 3 6)** 



[00 4 1 J (2) L-Ml^h7r^t*R« 
$mm\<r> (2) *Jit/**«2<D (1) TWHbfc:* 

i^ytr-^y K-12 s h i o o i<oj*se«* 

1 O O g£J:t£&i'x!) fcX • s'J K-12YK30 
0 5 (FERM BP-1 7 36) ^(D^I^IO 
0 gSr, -Y^K— A* 0. lg, ^Ui/^ 7. 5 g. 
jfc/U^ y V {fr/isAT^? t K^ft3 7 %) 1 . 6 
g, PLP lOOmg, THF 1. Og, KC 1 
3. 8 g££*Pt- %m&WL5 0 Ora 1 (pH9. 5 iC 2 

"CI 000ml icfSSSg Lfco *BW**r*ii«e*t3L^ 
(^r/MtM) KttaMK 3 ot: 

2 5%7^-7t9. 5CiSttfc 0 

(mM) 

1 0 

2 0 

3 0 
5 0 
7 0 

100 

[0 0 4 3] L — fey V»&3 OmM-CR«LfcK*» 
T«5 00ml|:Na OH**««:ap*.T P H 1 0 \Z t 

g&#fco 

[0 0 4 4] 

[0 0 4 5] 

K?IJ#* : 1 
n&W&Z : 2 1 0 4 

GGATCCCGCG ACACCAATGA CAAACGGCAC 
TTCGGTGGCT GCGGTAAGTT GCTGTCGGGC 
CGGAAGGTAG ACTTCTGCCA CTTCAGCGAG 
AATGACTTCT TTTTGGGTCA GCACCTGAGG 
GCGGTCGAAA TCAAGGTAGG GGCTGAAATC 
TGTGCTTGCA GCGTTTTGCT CTGCCATGAA 
GTGATCGGGG TTATTTTTTC ACTTCAATGG 
CTCATGCGCG CGAAACGATG GAAGTGAACC 
ATGCTTGTGG GCGTACCTGT CCCGCGAGTG 
AGGTTAGCTG ACCTG ATG ACC GAT CCC 
Met Thr Asp Ala 



wf«wm«a)PLfco s&ic. Busm+oL— ty 

Lfctf big 2 j»K<D«£ L — fe 

y ^m&zmit 6 r t * < l — t y v»&&&t 5 <* 9 
v-?Y??y<- (&mtvmm *m^x*~?- 

&»2 3cK:^1\ 

[0 0 4 2] 
[^2] 

(%) 
9 5 

9 6 
9 5 
9 5 
8 5 
8 0 

m<D& : "*« 
K^lJOSi : 

- - ga^iJOS^S :-Genomic-DNA 

: ^UWfD^A' 77^A (Brevibacteri 
urn flavum) 
^fe:MJ-233 

: CDS 
: 5 5 6-1857 
Lfc#«5 : E 
[0 0 4 6] 



AGAGGTGGAG GGGGAAGTTC CGAGGAAGGT 60 

CGCTACCTGG AGGTGAATCA GACGGGACAG 120 

GTCAATGTTT TCTCCGATGC CTCGAAGTTC 180 

CATTGAGTTT CTCAGCTCGC GCCATTGTGC 240 

TGGTGTGCGT GGGGAAGGTT TCACACCAGT 300 

TCCATTGTGC ACCTTAGCTA CTCCATTAGT 360 

GTGGCTAAAA GACGTGGGCA CGTGAGTAAA 420 

CATACTTTTA TATATGGGTA TCGGCGGTCT 480 

AGGTCTTACG CGCGGGATTC GTCTTGTGAA 540 

CAC CAA GCG GAC GAT GTC CGT TAC 691 
His Gin Ala Asp Asp Val Arg Tyr 



-7- 



CAG CCA 
Gin Pro 

GAA CTT 
Glu Leu 
30 

TTC GTT 
Phe Val 

45 
AAG TAT 
Lys Tyr 

CAA GTT 
Gin Val 

TTC GGT 
Phe Gly 

AAT GCT 
Asn Ala 
110 
GGT CTG 
Gly Leu 
125 

AAC TTC 
Asn Phe 



1 

CTG AAC GAG CTT 
Leu Asn Glu Leu 
15 

GCC CGT CAA CGC 
Ala Arg Gin Arg 



CCC CGT 
Pro Arg 

GCC GAG 
Ala Glu 

GAC ATC 
Asp He 
80 

GCA GAG 
Ala Glu 
95 
GCT GTG 
Ala Val 

TCT TTG 
Ser Leu 

TCC GGA 
Ser Gly 



TCT GTT 

Ser Val 
50 

GGT TAC 

Gly Tyr 

65 

ATT GAG 

lie Glu 

TTC GCC 
Phe Ala 

CTG ATG 
Leu Met 

GCT CAT 
Ala His 
130 

AAG CTG 
Lys Leu 
.145- 



GAA CCT 
Glu Pro 
20 

GAT ACA 
Asp Thr 
35 
TTG CAG 
Leu Gin 

CCT GGC 
Pro Gly 

GAT CTT 
Asp Leu 

AAT GTT 
Asn Val 
100 
ACT TTG 
Thr Leu 
115 

GGT GGT 
Gly Gly 

TAC GAG 
Tyr Glu 



GAG ACC 
Glu Thr 

GAG CAG 
Glu Gin 

CTT GAT 
Leu Asp 
190 
CTG TGG 
Leu Trp 
205 

CAC CCA 
His Pro 



ATG CGT 
Met Arg 
160 
CCA AAG 
Pro Lys 
175 

TTC GAG 
Phe Glu 

GTC GAT 
Val Asp 

AGC CCA 
Ser Pro 



GTT GAT 
Val Asp 

GTA ATT 
Val lie 

GCT TTC 
Ala Phe 

ATG GCT 
Met Ala 
210 
GTT CCT 
Val Pro 
225 

GGA CCT 
Gly Pro 



AAG ACT TTG GGT 
Lys Thr Leu Gly 
240 

TAC GCG AAG AAG CTG AAC 
Tyr Ala Lys Lys Leu Asn 
255 

CCT TTG ATG CAC GCA GTT 



ATG GAT 
Met Asp 

ATC GCT 
lie Ala 
180 
CAG TCT 
Gin Ser 
195 

CAC TTC 
His Phe 

TAC TCT 
Tyr Ser 

CGT TCC 
Arg Ser 

TCT TCC 
Ser Ser 
260 
GCT GCG 



5 

GAG GTG 
Glu Val 

TTA GAG 
Leu Glu 

GCG CAG 
Ala Gin 

CGC CGT 
Arg Arg 
70 

GCA CGT 
Ala Arg 

85 
CAG CCT 
Gin Pro 

GCT GAG 
Ala Glu 

CAC TTG 
His Leu 

GTT GTT 
Val Val 

150- 

CAG GTT 
Gin Val 
165 

GGC TGG 
Gly Trp 

ATT GCT 
He Ala 

GCT GGT 
Ala Gly 

GAT GTT 
Asp Val 
230 
GGC ATC 
Gly He 
245 

GTA TTC 
Val Phe 



GCT GCT 
Ala Ala 

ATG ATC 
Met He 
40 

GGT TCT 
Gly Ser 

55 
TAC TAC 
Tyr Tyr 

GAT CGT 
Asp Arg 

CAC TCC 
His Ser 

CCA GGC 
Pro Gly 
120 
ACC CAC 
Thr His 
135 

GCG TAC 
Ala Tyr 



10 

GCC ATC GCT GGG 
Ala He Ala Gly 
25 

GCG TCT GAG AAC 
Ala Ser Glu Asn 



GTT CTT 
Val Leu 

GGT GGT 
Gly Gly 

GCG AAG 
Ala Lys 
90 

GGC GCG 
Gly Ala 
105 

GAC AAG 
Asp Lys 

GGA ATG 
Gly Met 

GGT GTT 
Gly Val 



ACC AAT 
Thr Asn 
60 

TGC GAA 
Cys Glu 
75 
GCT CTC 
Ala Leu 

CAG GCT 
Gin Ala 

ATC ATG 
He Met 

AAG TTG 
Lys Leu 
140 
GAT CCT 
Asp Pro 
155 



CGT GAG 
Arg Glu 

TCT GCA 
Ser Ala 

GCG GAA 
Ala Glu 
200 
CTT GTT 
Leu Val 
215 

GTT TCT 
Val Ser 



ATT GCT 
He Ala 
170 
TAC CCT 
Tyr Pro 
185 

GTT GGC 
Val Gly 

GCT GCT 
Ala Ala 

TCC ACT 
Ser Thr 



CTG AAG 
Leu Lys 

CGC CAC 
Arg His 

GCG AAG 
Ala Lys 

GGT TTG 
Gly Leu 
220 
GTC CAC 
Val His 
235 

CAG GAG 
Gin Glu 



ATT CTG GCT AAG 
He Leu Ala Lys 
250 

CCA GGT CAG CAG GGT GGT 
Pro Gly Gin Gin Gly Gly 
265 

AAG GCT ACT TCT TTG AAG ATT GCT 



639 



687 



735 



783 



831 



879 



927 



975 



1023 



1071 



1119 



1167 



1215 



1263 



1311 



1359 



1407 



-8- 



Pro Leu Met His Ala Val Ala Ala Lys Ala Thr Ser Leu Lys He Ala 

270 275 280 

GGC AAT GAG CAG TTC CGT GAC CGT CAG GCT CGC ACG TTG GAG GGT GCT 1455 
Gly Asn Glu Gin Phe Arg Asp Arg Gin Ala Arg Thr Leu Glu Gly Ala 
285 290 295 300 

CGC ATT CTT GCC GAG CGT CTG ACT GCT TCT GAT GCG AAG GCC GCT GGC 1503 
Arg lie Leu Ala Glu Arg Leu Thr Ala Ser Asp Ala Lys Ala Ala Gly 

305 310 315 

GTG GAT GTC TTG ACC GGT GGC ACT GAT GTG CAC TTG GTT TTG GCT GAT 1551 
Val Asp Val Leu Thr Gly Gly Thr Asp Val His Leu Val Leu Ala Asp 

320 325 330 

CTG CGT AAC TCC CAG ATG GAT GGC CAA CAG GCG GAA GAT CTG CTG CAC 1599 
Leu Arg Asn Ser Gin Met Asp Gly Gin Gin Ala Glu Asp Leu Leu His 

335 340 345 

GAG GTT GGT ATC ACT GTG AAC CGT AAC GCG GTT CCT TTC GAT CCT CGT 1647 
Glu Val Gly lie Thr Val Asn Arg Asn Ala Val Pro Phe Asp Pro Arg 

350 355 360 

CCA CCA ATG GTT ACT TCT GGT CTG CGT ATT GGT ACT CCT GCG CTG GCT 1695 
Pro Pro Met Val Thr Ser Gly Leu Arg He Gly Thr Pro Ala Leu Ala 
365 370 375 380 

ACC CGT GGT TTC GAT ATT CCT GCA TTC ACT GAG GTT GCA GAC ATC ATC 1743 
Thr Arg Gly Phe Asp He Pro Ala Phe Thr Glu Val Ala Asp He He 

385 390 395 

GGT ACT GCT TTG GCT AAT GGT AAG TCC GCA GAC ATT GAG TCC CTG CGT 1791 
Gly Thr Ala Leu Ala Asn Gly Lys Ser Ala Asp He Glu Ser Leu Arg 

400 405 410 

GGC CGT GTA GCA AAG CTT GCT GCA GAT TAC CCA CTG TAT GAG GGC TTG 1839 
-GLy-Arg-Val-Ala-Lys-Leu-Ala- Ala- Asp-Tyr-Pro-Leu-Tyr-Glu Gly Leu 
415 420 425 

GAA GAC TGG ACC ATC GTC TAAGCTTTTC TTTGAGTTTT CATATGTAGA 1887 
Glu Asp Trp Thr He Val 

430 434 
AGGCATCGTC GGCTTCGGCC TGGCGGTGCT TTTCTCGTTG TTTTGTGGTT TTGTCAGAGG 1947 
ATGTCATGCG CGTTTTAATT ATTGATAATT ATGATTCTTT CACGTTTAAT CTCGCCACCT 2007 
ATGTGGAAGA GGTTACGGGT CAGGCACCTG TGGTGGTGCC TAATGATCAA GAAATAGATG 2067 
AGACGCTTTT CGACGCCGTC ATCCTCTCAC CGGGCCC 2104 



(5i) int. ci. 6 flttue-g- frftmmw^ fi ^m^mm 

C 1 2R 1:19) 

(72)$sip*# mw nm 

JW** 8 T i 3 * 1 * 
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